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Ｒｅｄrice,called“Akamai'，ｉｎJapanese,hasbeenstudiedfbrmanyyearsinthefieldofnaturalscienceandhumanitiesin
Japan、Inthepresentstudyｳredrice(ｏｒﾘﾉZuzsduUiWziAkamaii)wasidentifiedbyanalyzingplantopalsthroughtheinvestigation
oftuberclefDrmsintheupperepidermalcellsofredricehulls・Therehavebeennoreportsoftheidentificationofredrice
huIlsbyplantopalanalysis･Plantopalsofhullswereextractedfromsoilsamplesobtainedfi･omapaddyfieldwhereonIyred
ricewascultivatedasdedicationtoashrinewhosenamecanbefbundinaJapanesedocumentdatingfhQomthelOthcentury
ADTheresultoftheplantopalanalysissuggeststhatredriceisatemperate〃o"jmricevarietyandnotatropical〃o"im
orjMmricevariety・PlantopalanalysisofhullsofOJyZasuzUｶﾞＷＪＬ・isthushelpfmlhridentifyingspeciesofricefiomthesoil
samplesatarcheologicalsites･Thiｓstudydefinedamorphologicalcharacteroftuberclesofredricehulls,whichwillbea
usemmarkerfbrdistinguishing〃o"jmtyperedricefromotherricevarietiesofOM"WzLbypIantopalanalysis．
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１.htroduction
Oneofthemethodsfbrdiscriminatmgredricebetweenthe/qpo"jbzJandjMcatypeisthemeasurementoftheglam
size(Arashi,1974;Hamada,1956)．Recent]yDNAanalysishasbeenusedfbridentis/､９１℃ｄrice(O'〕′zα〃んa
iAkamaiI)(Ishikawaetal,1992;Okoshieta1.,2004)．TY1eplmposeofthestudyistodetemlinewhetherplantopal
analysiscanbeusedfbrtheclassificationoflcdrice、Thefbstivalofredricecuhivationonlhesefieldsisdesignatedas
NationalhnportantlntangibleFolkCulturalPIoperties、T1sushhnaisanislandthatUesbetweenKyusyuandKorea;itis
appmximatelyl38klmomHakataportm】mkuOkaprefbctuleand49・SkmBomPusanportmKolea・Theisland
measures82kmmmthenorthtothesouthandl8kmhDmtheeasttothewest,withanalcaofappmximately708km2．
Sevenpaddyfieldsofledricearelocatedat34o7'Nandl29o11EmTSutsutown,southernT1sushhna,approxhnately40
mabovethesealevelTigs､land2)．Theharvestedredriceisdedicatedtoashrinecalled"TagutsumajiUjya?，m
Japanese、ThisshrinehasbeenidentifiedasoneoftheshrinesdescribedmaJapanesedoclnnent,Engishiki,datingto
927AD・HoweveLtheoriginalageofthesepaddyfleldsisunknown・Sevensoilsamplesfbrlheplantopalanalysis
werecollectedhPomthesevenpaddyfields,ａｎｄｏｎｅｓａｍｐｌｅｇａｍｅｄｈＯｍｔｈｅｏｌｄｅｓｔpaddyfield,wasusedfbrtheanalysis
(Fig.3)．hgenelal,theolderthepadCMield,themoMheplantopalsofTedlicewillincreasequantitativelyb
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Fig.１TherectangleindicatesthelocationofTsushimain
westernJapan．
Fig.２Thestarmarkindicatesthelocationof
redricepaddyfieldsatTsutsutown．
２.PlantopaIextraction
(1)SoilsamplesweredriedmanelectricfhmaceatllOoCfbr
７２ｈ
(2)Onanelectromcprecisionbalancewithapreclson
ofOOO1g’１gofsoilsamplewasweighed．
(3)Theweighedsamplewastreatedwith30mlof30％H202
solutionfbrrinsmg,anditwasheateduntiltheliquidreｄｕｃｅｄ
ｔｏｌＯｍＬ
(4)Deionizedwater(50ｍl)wasaddedtothisresidueand
accordingtoStokes,law,otherimpuritiesweleIepeatedly
lCmovediiDmtheTesidue．
(5)Toseparateanyremainingnuneralcomponent,theplantopal
Fig.３Theoldestpaddyfieldofredriceviewed
fmmthesoutheastb
componentoftheresuhingIesiduewasextractedbygravimetlicsepamtio､(30001pm/sfbrl3mm)usmga
sodilmnpolytungstatesolutionofdensity230ghnL
(6)Afterextraction,20ulahquotsofliqUidcontainingplantopalcomponentswereplacedonsHdesusinga
micropipetteanddriedmadesiccatorfbr3-4h
(7)Coverglasseswereplacedoverdriedsampleswithamountingreagent,andtheywereObservedunderanoptical
mlcroscopeat200×ａｎｄ400×magnifications・HullsofOryzaMnﾉaLweIecountedandmicrophotoglaphs
we１℃obtamedwithasingle-lensleHexdigitalcameramountedonthemicroscope．
3.ResultsandDiscussion
Ti】be１℃lesandtheirmorphologicalcharactershavebeenclassifiedbyTakahashietaL(2005)andleviewedby
KobayaShi(2013)．TheclassificationoftUbe1℃lesinthisstudyisbasedonlheserepolts、Fivehundredsampleswere
nmcroscopicallyexammedThisexammationlequired6gofdriedsoilsampleand66slides,andl31hlamesofeaCh
wereexamined・Theexaminationrevealedthatall500mberclesampleswereoftypeS・Amarkedsmmnawas
observedatthelatelalblnanchofthelongceUandthepapiUawasobservedtoexithOmthisstruｍａｌｎｍａｎｙｃａｓｅｓ，
strumaeonadjacentlongcellsfbnnedanintricatepattem(Fig.4.1-8)．TypesCandPwelenotfbundduringthe
examination、AccordmgtoTakahashi(2010),thelattertwotypesbelongtotlopical/qpo"ｊｃａｏｒｍ此aricevarieties，
whereastypeSisobservedonlymtempemte/Qpo"伽varieties(TakahashietaL,2005;KObayashi2008)．The１℃fbre,it
wasconcludedthattheredricegrownherewasthetemperate/叩〃cαtype、Thisにsultoftheplantopalanalysis
agreedwiththatoftheDNAanalysisofiso2D/megenes(Ishikawaeta1.,1992)．Recentstudies(Takahashi2008,2010）
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Fig.４MicrophotographsshowingplantopalsofthetuberclesofupperepidermalceIlsofredricehulBs．
(approximately5Ⅱ×）
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haveshownthatthesedmcetypesalreadyexistedmtheearlyJomonperiodmJapan・AdistinctivefblmofthetUbe1℃le
wasobservedm28samples(5.6％ofthe500samples)．ThestrumaefhceeaChotheranddonothmanintricate
patternmthistubemle、MoleoverｳeachstrumaissUghtlylalgerandappearsIDund(Fig.4.9-16)．Allhoughits
丘equencyisnotlalge,thisshapecanbeusedtoidentiS/IedriceamongncevarietiesoftypeSbyplantopalanab/sis・It
maybeadvisabletodefineanewtypefbrlhisn1bercletype．
5.Conclusion
TheredlicegIDwnmpa｡｡yfieldsinTbushhnaisthetempemte/qp〃cαtype・Roundstrumaeatthetube1℃les
developedmmtheupperepidennalcellsofhuUs,andtheymaycontributetowardlheidcntihcationof/qpo"jMypered
ricemOsarかaLplantopalsexhactedBomsoilsamplesatarcheologicalsites．
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